Using a state-industry panel data set at the 3 digit national industrial classification (NIC) level of disaggregation for 19 major Indian states over the period 1983-84 to 2007-08, we analyze the contemporaneous and long run impacts of the rate of profit and its components -profit share, capacity utilization rate, and capacity-capital ratio -on investment. Our results show that: (a) the rate of profit has both short and long run positive impacts on investment; (b) the profit share and capacity-capital ratio have only long run positive impacts, and the capacity utilization rate has only a contemporaneous positive impact on investment.
Introduction
The assumption in economics that capitalist enterprises are driven by the profit motive has stood the test of time. Right from Adam Smith, who attributed the efficacy of the "invisible hand" to the self-love of producers, 1 to Karl Marx who conceptualized capitalists as being subjected to ruthless competition to earn profits, 2 to the profit maximization exercise undertaken by firms in present-day economics textbooks -it has been a fascinating journey. The assumption that producers are interested in earning as much surplus as possible on the capital they lay out is one of the few features which unify different traditions of economic theory. It stands to reason therefore that research would pay attention to understanding the role of profitability as a key determinant of capitalist investment behavior. 1 "It is not from the benevolence of the butcher, the brewer, or the baker that we expect our dinner, but from their regard to their own interest." (Smith, 1776 (Smith, [2003 ) 2 "[T]he development of capitalist production makes it constantly necessary to keep increasing the amount of the capital laid out in a given industrial undertaking, and competition makes the immanent laws of capitalist production to be felt by each individual capitalist, as external coercive laws." (Marx, 1867 (Marx, [1990 A large part of the early growth literature concurs with the centrality of the profit rate. From Ricardo to von Neumann, Harrod and Kaldor, growth theorists agreed that the long run growth rate is proportional to the rate of profit, as long as the saving rate is constant (Kaldor, 1961) . At an operational level, if we consider a particular sector rather than the entire economy, it is easy to see that a high rate of profit would attract more investment to that sector. More investment would push up the growth rate of the sector. Furthermore, "limited capital market" and "increasing risk" render firms dependent on their internal funds (i.e., the gross savings of firms) when they seek to undertake investment. A rise in profitability would be instrumental in expanding savings and jacking up investment (Kalecki, 1971 ). Thus, not only does a high profit rate lure in new capital, it also gives existing firms the wherewithal to expand.
Curiously, neoclassical economics does not pay much heed to the profit rate while examining investment. The heterodox tradition is more attentive to the importance of the rate of profit with both the Marxist and post-Keynesian traditions positing the rate of profit as a key determinant of investment. 3 In Marxist theory the rate of profit is a barometer of the state of capitalist economy. As crisis unfolds, either due to rising labor costs or rising competition among capitalists that increases mechanization of the production process, the effect is felt in terms of declining profit rates (Shaikh, 1978) . But these are not the only factors which affect the rate of profit. As Weisskopf (1979) argues in an important paper, realization problems, which are emphasized by Keynesians and post-Keynesians, can also reduce the profit rate.
Prompted by Weisskopf's (1979) pioneering work on profitability in the US economy, a rich empirical literature has developed (Weisskopf, 1979; Shaikh, 1987; Moseley, 1991; Duménil and Lévy, 1993; Basu and Vasudevan, 2013; Basu and Das, 2015) . While the main focus on this literature has been advanced capitalist economies, some papers have also studied developing countries like Brazil (Marquetti et al., 2010) and India (Sau, 1989; Felipe and Kumar, 2010; Basu and Das, 2015) . The general approach taken in this literature is to decompose the rate of profit into its components and then ascertain relative contributions of each component to movements in the rate of profit. If one adopts a medium run perspective, the profit rate is decomposed into the profit share and the output capital ratio; if a short run perspective is adopted, it is decomposed into the profit share, the capacity utilization rate and the capacity-capital ratio (Basu and Das, 2015) . While such decomposition analyses are useful in identifying factors that change profitability, they do not address the question of the impact of profitability on capital accumulation, which seemed to have, in large measure, motivated the profitability analysis in the first place.
The first contribution of this paper is to addresses this lacuna in the existing Marxist literature by investigating the causal relationship between profitability and capital accumulation using Annual Survey of Industries (ASI) data from India's organized manufacturing sector. By explicitly analyzing the relationship between profitability and capital accumulation, this paper adds to and extends a small literature that has previously addressed this important question. Glyn (1997) , which had reviewed the previous literature and also empirically analyzed the link between profitability and capital accumulation for the manufacturing sector in 12 OECD countries, is closest to this paper. Glyn's (1997) analysis, even though extremely useful, suffers from some shortcomings: he had used the gross profit share as the measure of profitability, in effect ignoring the other components -capacity utilization, and the capacitycapital ratio -of the rate of profit; he had used a bivariate, cross sectional regression, and was thus unable to use variation across time or control for other covariates. Using a state-industry panel data set, the empirical analysis in this paper exploits variation across states, industries and time to address these issues and thus strengthen the results in Glyn (1997) .
The second contribution of this paper is to connect to a vast heterodox macro literature that derives from the pioneering contribution of Michal Kalecki (1971) and John Maynard Keynes (1936) . We trace the historical evolution of the important conceptual tool of the "investment function", and estimate three canonical investment functions. To investigate the link between profitability and capital accumulation, we estimate three increasingly comprehensive investment functions. The first specification is the simplest and posits investment as being dependent on the rate of profit (Robinson, 1962) ; we call this the Keynes-Robinson investment function. The second specification generalizes the first by allowing for the effect of capacity utilization but replaces the rate of profit with the profit share to avoid unwarranted restrictions (Bhaduri and Marglin, 1990) ; we call this the Bhaduri-Marglin investment function. The third specification further generalizes the second by allowing independent role for all the three components of the rate of profit: profit share, capacity utilization rate and the capacitycapital ratio. This investment function was used in Foley and Michl (1999, ch. 10) in their discussion of investment-constrained growth models. We call this specification the Foley-Michl investment function.
For each of the above three specifications, we estimate dynamic investment functions with a distributed lag specification, where we allow contemporaneous and lagged -up to 5 lags -impacts of profitability, or its components, on investment. The dynamic specification provides a flexible framework because it allows us to estimate both impact (contemporaneous) and long run multipliers of profitability vis-à-vis investment.
Investment behavior is complex and it is almost certainly the case that other covariates -tax policies, financial market conditions, state of the national and international economy, developments that eases infrastructural bottlenecks, and other related variables -would impact the level of investment. Unfortunately, our data set does not have information on such covariates. But we try to control for the possible confounding effects of these omitted variables by including an extensive set of alternative controls: state-industry fixed effects, year fixed effects, state-specific time trends, industry-specific time trends, a dummy variable for "economic reforms" (which takes the value 1 for years after 1990 and 0 otherwise), and aggregate growth rate of the industries as a whole in each state. While state-industry fixed effects control for time-invariant factors at the state-industry level, year fixed effects control for temporal factors common to all state-industries. State and industry specific time trends control for factors that vary over time at the state and industry levels. The "economic reforms" dummy controls for the effect of the wide-ranging reforms initiated in 1991 on investment, and aggregate growth operates as a proxy for the overall state of the economy (at the state-level).
The third contribution of this paper is to connect with an emerging literature on the process of industrialization and economic growth in India (Kochhar et al., 2006; Kotwal et al., 2011; GOI, 2015) .
With the launch of the "Make in India" campaign by Prime Minister Narendra Modi in 2014, the centrality of manufacturing in India's future growth trajectory has been emphasized by the highest policy quarters of the country. Some of the issues investigated in this literature have been the constraints on growth of organized manufacturing, the continued expansion of the unorganized manufacturing sector, the feasibility of a service-led structural transformation instead of the more traditional route of industrialization and the low employment elasticity of output growth. While these are all important issues, the aspect of profitability in relation to capital accumulation in the organized manufacturing sector has not been investigated. Since most firms in the organized manufacturing sector are privately owned, the aspect of profitability seems important for understanding investment and growth in this sector. This paper addresses this gap in the existing literature by re-focusing attention on profitability (and its components) as an important determinant of business investment. In doing so, we also extend previous work on the drivers of profitability in Indian organized manufacturing (Sau, 1989; Felipe and Kumar 2010; Basu and Das, 2015) .
On the basis of our empirical analysis, we find that the rate of profit has a positive and significant effect on investment, both in the short and in the long runs, when it is taken as the only explanatory variable (the Keynes-Robinson investment function). Estimating the Bhaduri-Marglin investment function, we find that the profit share has a positive (and significant) effect on investment only in the long run, and the capacity utilization rate has a positive (and significant) effect only in the short run. In the most general specification (the Foley-Michl investment function), where profit share, capacity utilization and capacity-capital ratio are explanatory variables, we find a similar pattern: the profit share and capacity-capital ratio have positive (and significant) effects on investment only in the long run; the capacity utilization rate has a positive (and significant) effect on investment only in the short run. The "economic reforms" dummy and aggregate growth are not found to be significant in any specification.
The empirical findings of this paper point towards two important conclusions. First, it shows that rate of profit is salient in stimulating investment in the organized manufacturing sector in India, both in the short and in the long run. This provides evidence for the heterodox, and especially the Marxist, perspective that emphasizes profitability as an important determinant of investment by capitalist firms.
Second, we find that the impact (contemporaneous) multiplier for capacity utilization is positive but the long run multiplier is zero. We also find that the profit share and the capacity-capital ratios have positive long run multiplier but zero impact multipliers. 4 4 Our findings have some parallels with recent discussions in heterodox macroeconomics about wage-led and profit-led growth. While the parameter estimates from our empirical analysis suggest that the Indian organized manufacturing sector is wage-led in the short run but profit-led in the long run, we are hesitant to draw those conclusions for two reasons. First, the results of wage-led and profit-led growth relate to the whole economy; it comes from the macroeconomic equilibrium condition (the savings-investment equality). Our analysis refers to only the organized manufacturing sector (only a sub-sector of the whole economy). Thus, the parallel is weak. Second, the results about wage-led and profit-led growth depend on both savings and investment behavior. Since, we have only estimated investment functions, our results cannot make claims about both investment and savings.
The nuanced ways in which the components of profitability affect investment spending calls for further theoretical investigation; here we offer some initial thoughts. Technological improvements (captured by the capacity-capital ratio) and availability of internal finance (captured by the profit share) affect investment only in the long run. Technology, by promising lower costs and increased competiveness, boosts investments by capitalist firms. The profit share is important both because it acts as a spur on accumulation -a higher share of the realized pie induces investment in the expectation of earning even more -and also because it provides firms with the wherewithal to invest. Most replacements, and much of net investment, are financed by realized profit flows, which are boosted when the profit share rises ceteris paribus. Moreover, the ability of firms to borrow from external sources can also be a function of realized profits. But these factors do not have any contemporaneous effect on investment. On the other hand, the state of demand (captured by the capacity utilization rate) impacts investment only in the short run (through the operation of the acceleration principle, for instance); it does not have any long run impact on investment.
The rest of the paper is organized as follows: in section 2, we provide a brief review of the heterodox literature on the investment function; in section 3, we discuss our data sources and variable definitions; in section 4, we outline our empirical strategy; in section 5, we discuss our main results; and section 6 concludes the paper. An appendix gives details of the construction of 3-digit industry codes.
Evolution of the Investment Function
One of the key conceptual innovations introduced by the work of Michal Kalecki (1971) and John Maynard Keynes (1936) related to positing separate determinants for flows of investment and savings.
While the decision to save, i.e., refraining from consuming the total income, was the preserve of wealth holders (potentially all households), the decision to invest, i.e., purchase capital goods, was understood as being undertaken by entrepreneurs (or firms). There is no reason why the two decisions should automatically come to the same result in any given period, i.e., intended investment need not equal planned savings. It was thus that with the conceptual tool of what later came to be called an "independent investment function", the economics of Kalecki and Keynes (and their followers) marked itself off from both the classical and neoclassical traditions, both of which had assumed the equality between the flows of savings and investment because all that is saved is automatically invested.
Animal Spirits
An independent investment function called for explicit specification of the determinants of the level of investment. To address this issue, Keynes introduced the notion of the marginal efficiency of capital (MEC) in chapter 11 of the General Theory. The MEC was understood as the "rate of discount which would make the present value of the series of annuities given by the returns expected from the capitalasset during its life just equal to its supply price." The supply price of a capital asset is not the marketprice at which it can be currently purchased but "the price which would just induce a manufacturer newly to produce an additional unit of such assets, i.e. what is sometimes called its replacement cost."
Moreover, capital-asset would have its own marginal efficiency of capital, , and the "marginal efficiency of capital in general" could be defined as the maximum MEC over all capital assets, i.e., = max . Keynes proposed that the level of investment "will be pushed to the point … where the marginal efficiency of capital in general is equal to the market rate of interest." One could add a risk premium to the rate of interest to make the analysis more realistic, but the main point remains unchanged.
According to Joan Robinson, Keynes did not take such marginalist analysis very seriously (Robinson, 1962, pp. 37) . A reading of the General Theory corroborates this contention because in the very next chapter, i.e. in chapter 12, Keynes seems to jettison the whole framework developed in chapter 11. Instead, he emphasizes that the level of investment is more a function of "animal spirits" than the result of careful calculation. "Most probably, of our decisions to do something positive, the full consequence of which will be drawn out over many days to come, can only be taken as the result of animal spirits -of a spontaneous urge to action rather than inaction, and not as the outcome of a weighted average of quantitative benefits multiplied by quantitative probabilities" (Keynes, 1936, pp. 161-162) .
Since investment by firms were crucially dependent on their 'animal spirits', it became necessary to theorize the latter. Influenced, perhaps, by Kalecki (1971) , Joan Robinson noted, correctly in our opinion, that "to sustain a higher rate of accumulation requires a higher level of profits, both because it offers more favorable odds in the [investment] gamble and because it makes finance more readily available." 5 This led her to propose that "the 'animal spirits' of the firms can be expressed in terms of a function relating the desired rate of growth of the stock of productive capital to the expected level of profits" (Robinson, 1962, pp. 37-38) .
Expected level of profits cannot be observed. So, to operationalize the 'animal spirits' function, one would need to make explicit the process of expectation formation and relate expected profits to observed variables. Robinson (1962) offers two scenarios for consideration. In the first situation, the economy is operating on a smooth path where the rate of profit expected on new investment has been constant for some time. Hence, firms can hold very "confident expectations" that the expected rate of profit will equal the constant (realized) rate of profit. Thus, the expected rate of profit is equal to the current rate of profit. In the second situation, past experience regarding the rate of profit has been varied, i.e., expected and realized rates of profit have not always coincided. In such a situation, "confident expectations" cannot be held and "there is a propensity for present experience to be overweighted in the formation of expectations." Thus, the expected rate of profit is a complex function of realized rates of profit with the current rate of profit having the greatest weight. Most researchers in the heterodox tradition have taken this to mean that the current rate of profit can be used as a proxy for the expected rate of profit, a point we will return to shortly. We can summarize these insights into what we will call the Keynes-Robinson investment function as
where / is the level of investment normalized by the capital stock, = Π/ is the rate of profit (ratio of the flow of profits and the stock of capital valued at replacement cost), and (. ) denotes a function, and the right most expression is a commonly used linear specification of (. ), where and 1 > 0 are parameters. The Keynes-Robinson investment function, or its close variants, was popular in the heterodox tradition for many years and has been used, among others, by Asimakopolus (1969), and Marglin (1984) .
Excess Productive Capacity
An important shortcoming of the Keynes-Robinson investment function is that it does not allow for considerations of excess capacity to influence investment decisions of firms. This is clearly unrealistic and goes against our understanding of how real capitalist firms behave. For it is conceivable that firms, having earned a high rate of profit in the current period, would be hesitant to make fresh capital outlays if they happened to be saddled by excess capacity (probably because they were just emerging from a long recession). Initial attempts to address this lacuna can be found in the work of Bob Rowthorn and Amitava Dutt in the early 1980s. Dutt (1984) provided a formal treatment of the issue by adding the capacity utilization rate -ratio of actual and full capacity potential output -as an additional and independent variable in the Keynes-Robinson investment function.
The intuition for positing a positive relationship between the capacity utilization rate and the level of investment could be found in the work of Josef Steindl, who had been deeply influenced by Michal Kalecki. Steindl (1952 [1976 ) argued that firms desire to hold some excess productive capacity even in long run equilibrium, much like they wish to hold idle reserves of commodities or money. There can be at least two reasons for this. First, excess capacity allows firms to quickly respond to unforeseen fluctuations of demand and could be an important factor that prevents them from losing market share.
Second, holding excess capacity is a way in which firms can prepare for the expected secular growth of the market over time by building ahead of demand. But could firms not change capacity in a smooth manner to accommodate growth of the market? Steindl (1952 Steindl ( [1976 ) thinks that is not possible because of inherent indivisibilities and durability of plant and equipment. Change in capacity occurs in discrete steps, but the market grows smoothly. The result is that "a planned and deliberate reserve of excess capacity is at all times held by most producers" (Steindl, 1952 (Steindl, [1976 , pp. 10)
The desired excess capacity (the planned and deliberate reserve of excess capacity), thus defined, has a decisive influence on the investment behavior of firms. When the utilization of capacity rises above the desired level, firms increase investment to build additional capacity; when utilization falls below the desired level, firms disinvest and allow capacity to get reduced. These insights can be summarized through the Steindl-Dutt investment function
where, in addition to the terms defined in (1), denotes the capacity utilization rate (ratio of actual and potential full capacity output), (. , . ) denotes a function, and 2 > 0 is a parameter. The Steindl-Dutt investment function, or its close variants, has been used, among others, in Rowthorn (1981 ), Dutt (1984 , and Taylor (1985) .
While the Steindl-Dutt investment function defined in (2) is an improvement over the Keynes-Robinson investment function in that it explicitly allows for the effect of capacity utilization, it has an in-built, unwarranted restriction: it rules out what has come to be called profit-led expansion i.e., an increase in the growth rate of output (or capacity utilization) when the share of profit rises. Since there is no reason to rule out such a possibility a priori, the Steindl-Dutt investment function is theoretically unsatisfactory (Bhaduri and Marglin, 1990, pp. 380) . The problem can be addressed, and the unwarranted restrictions removed, by replacing the rate of profit with the profit share
where, in addition to terms defined in (1), ℎ = Π/ , denotes the share of profit. The investment function defined in (3) was proposed in Bhaduri and Marglin (1990) and we will refer to it as the Bhaduri-Marglin investment function, which has become a workhorse of neo-Kaleckian macroeconomic models (for instance, see, Blecker, 2002; Taylor, 2004; Barbosa-Filho and Taylor, 2006; Blecker, 2010) . 6
Components of Profitability
While the Bhaduri-Marglin investment function has been widely adopted by heterodox economists, it also hides, in our opinion, an important and unwarranted restriction. Bhaduri and Marglin (1990) had motivated the derivation of their investment function from a commonly used three-part decomposition of the rate of profit:
where is the rate of profit, ℎ is the profit share, is the capacity utilization rate, and is the capacitycapital ratio. Following the logic of the Keynes-Robinson investment function, they accepted the 6 One interesting and rapidly growing strand of recent heterodox macroeconomics has concerned itself with the long run relationship between desired and actual capacity utilization. In this debate, the neo-Kaleckian position has argued that the desired and actual capacity utilization need not coincide even in the long run; critics of the neo-Kaleckian position have argued why that implication of the neo-Kaleckian investment function might be theoretically and empirically problematic (see the papers published in Metroeconomica, Volume 63, Issue 1, February 2012, and especially Skott (2012) , for an overview of and references to the vast literature). In this paper, we do not engage with this literature because our focus is on the impact of profitability on investment and this literature usually ignores profitability as a determinant of investment (probably for tractability).
centrality of profitability in the determination of investment. But they wanted to allow each component of profitability to have its own and independent effect on investment. That is why they replaced the rate of profit by its components. But they did not use all the three components -profit share, capacity utilization rate and the capacity-capital ratio -because of an additional assumption: the capacity-capital ratio is constant in the short run. Hence, the two independent determinant of investment, in the Bhaduri-Marglin investment function, are the profit share and the capacity utilization rate.
There are at least two problems with ignoring the capacity-capital ratio as an independent determinant of investment if the logic underlying the Keynes-Robinson investment function is accepted.
To see the first problem, imagine a researcher trying to estimate an investment function using cross sectional, firm (or industry) level data. One way to carry out this estimation for the Bhaduri-Marglin investment function would be to regress investment (normalized by the capital stock) on profit share and capacity utilization. The implicit assumption in such an exercise would be that the capacity-capital ratio is part of the constant in the regression function, i.e., it does not vary across firms. This immediately highlights the problem in the Bhaduri-Marglin investment function: there is no theoretical justification to support the claim that the capacity-capital ratio would be the same across all firms. If we understand the capacity-capital ratio as a reflection of the technological capability of firms, there is bound to be a wide variation in its value across firms and industries at any point in time. Hence, ignoring the capacity-capital ratio as a determinant of investment is tantamount to imposing the restriction that the contemporaneous impact of technological change on investment is zero. This is both theoretically and empirically unwarranted.
The second problem is that in any real capitalist economy, it is difficult to determine the length of the "short run" in terms of what Joan Robinson called "historical time". For most advanced capitalist economies, the highest frequency at which aggregate macroeconomic variables are regularly observed is at a quarterly frequency. It is quite unlikely that the capacity-capital ratio will be constant at such frequencies for most commonly used ways of measuring capacity output. Hence, the assumption of constant capacity-capital ratio would be difficult to sustain empirically.
For both these reasons, it seems a better theoretical strategy to work with a full generalization of the Keynes-Robinson investment function and allow all the three components of the rate of profitshare of profits, capacity utilization rate, and the capacity-capital ratio -to be independent determinants of investment, as in Foley and Michl (1999, pp.188 ):
where all the terms are as defined in (3) and (4). The Foley-Michl investment function defined in (5) has the advantage that it does not impose any a priori restrictions on the impact of the components of profitability on investment. Thus, it generalizes the theoretical impulse of the Keynes-Robinson formulation and nests the Bhaduri-Marglin specification as a special case.
Dynamics
All the three specifications of the investment that we will estimate in this paper -the Keynes-Robinson, the Bhaduri-Marglin and the Foley-Michl investment functions -do not allow for dynamic effects. In each of these models, the determinants of investment have contemporaneous, but cannot have lagged, effects on investment. This is an unnecessary restriction and, quite paradoxically, goes against the basic ideas set out in Robsinson (1962).
As we have indicated above, Robinson (1962) started out by positing that expected profitability is a key determinant of investment. In a situation of steady-growth, it might be justified to assume the equality of expected and realized profitability. But, when the economy is out of steady-state, Robinson (1962) noted that expected profitability will be a complex function of current and past profitability, with a preponderant weight assigned to current profitability. Robinson (1962) and later researchers have interpreted this -large weight being assigned to the current period -to mean that the current profit rate can be used as a proxy for the expected profit rate, in effect ruling out the possibility of lagged, dynamic impacts. This restriction seems unwarranted and a more flexible specification, which allows past and contemporaneous profit rates to determine expected profitability, and through it, investment, seems a superior alternative:
where indexes time, is the expected profit rate, and is the number of lags of the profit rate that enter into the determination of the expected profit rate (and investment). The key advantage of such a dynamic specification is that it allows a researcher to separately estimate both short run and long run impacts on investment without imposing any a priori restrictions about lagged effects. Following this logic, we will use dynamic versions of the three investment functions -the Keynes-Robinson, the Bhaduri-Marglin and the Foley-Michl investment functions -and estimate distributed lag regression models. 7
In the next section, we describe our data and variables. But before that some comments on the mainstream literature on investment is in order. Mainstream macroeconomics has a long and distinguished tradition of studying investment behavior. This literature goes back at least to the work of Jorgensen on the neoclassical theory of investment, develops into the q-theory of investment, and then moves towards incorporating adjustment costs, irreversibility and uncertainty into dynamic optimization models of investment behavior (see the seminal contribution of Fazzari, Hubbard and Petersen (1988) for the early literature, and Caballero (1997) for the post-1990s developments). 7 Skott (2012), drawing inspiration from the work of Roy Harrod, notes the need to distinguish short and long run impacts on investment. Kalecki (1971) also emphasized the role of dynamics and lagged effects in investment functions.
From our perspective, what is most unsatisfactory in the mainstream work on investment is the lack of attention to profitability. A comprehensive survey of mainstream work on business fixed investment (Chirinko, 1993) finds very little use for the notion of profitability. While Chirinko et al., (1999) does include the gross profit rate (ratio of cash flows and capital stock) in their specification of the investment equation, it is primarily meant to capture the effect of liquidity on investment.
Moreover, having the rate of profit and an accelerator-type effect at the same time -which the main specification in Chirinko et al. (1999) has -creates unwarranted restrictions, as pointed out by Bhaduri and Marglin (1990) . If we look at the literature as it has percolated down to graduate-level textbooks (e.g., Romer, 2011), the chapter on "investment" does not even feature the concept of the rate of profit.
If we focus on India, a recent survey article by Kotwal et al. (2011) would also be a case in point. Among other things, this comprehensive survey article analyses the acceleration of economic growth in recent decades in India. But the dynamics of the profit rate is hardly ever discussed.
The closest that the mainstream literature comes to any notion of profitability is when it uses Tobin's q (ratio of the market value of a firm and replacement cost value of its capital stock) as a determinant of investment. In India's organized manufacturing sector, the vast majority of firms are not listed on the stock market. Hence, a measure like Tobin's q cannot be computed for most firms. This is one more reason we prefer to specify the investment function in terms of the rate of profit (profit income as a ratio of the replacement cost value of fixed capital) and its components. Moreover, we define profit income as net value added less wages of productive labor, rent and interest. Thus, we incorporate the "cost of capital" (rent and interest) in our definition of the rate of profit.
Data: Sources and Variables

Source of Data
The primary source of data for the empirical analysis presented in this paper is the Indian Annual Survey The ASI collects detailed information about industrial units -number and types of workers, value of capital, value of inputs, value of output and other details of operation -for a reference period running from April 1 of any year to March 31 of the next year. For the analysis in this paper, we use data released by the ASI at the 3 digit NIC level of disaggregation for Indian states for the period 1983-84 to 2007-08. The ASI has changed its industrial classification system multiple times over the past few 8 A factory, the primary statistical unit of enumeration of the ASI, is defined as any premise where a manufacturing process is being carried out by 10 or more workers working with the aid of power, or 20 or more workers working without power (GOI, 2011) . In addition to sections 2m(i) and (ii) of the Factories Act, the ASI also covers bidi and cigar units registered under the Bidi & Cigar Workers (Conditions of Employment) Act of 1966. 9 Strata involving 4 or less units are included in the census sector.
decades, and we have used concordance tables provided by it to construct a consistent 3 digit industry code that runs over the whole period of our analysis. 10
Variables and Summary Statistics
To study the main question of this paper -the relationship between profitability and investment -we use data on the following variables from the ASI: net fixed capital formation, stock of fixed capital, net value added, wages of workers, total emoluments (wages and salaries of workers, supervisors and managers), benefits, rent and interest payments. We construct a panel data set of these variables,
where the unit of observation is a 3 digit industry in a state in a particular year. After leaving out smaller states and UTs, our data set includes 19 states/UTs that account for, in most years, more than 95 percent of the net value added of the whole manufacturing sector. 11 Based on our 3 digit consistent codes, we have 55 industries, and our sample covers the period 1983-84 to 2007-08.
We measure investment by the ratio of net fixed capital formation and the stock of fixed capital (at the beginning of the period). The ASI reports fixed capital on the basis of historical cost valuation (GOI, 2011, pp. A-629) . We use the wholesale price index of machines & machinery (WPIMM) to revalue fixed capital in terms of replacement cost valuation. 12 The rate of profit is defined as the ratio of profit income over a period and the replacement cost stock of fixed capital at the beginning of the period. 10 NIC-1970 10 NIC- was used till 1988 NIC-1987 NIC- was used from 1989 NIC- -90 to 1997 NIC-1998 
where ( ) is the value of replacement cost capital stock at the beginning of period , ( ) is the net fixed capital formation over period , and ( ) is the value of the national WPIMM in period . In the initial period, = 0, (0) is the historical cost value of capital stock. We start the recursion in the year 1983-84 because our data for WPIMM starts in 1982-83.
Profit income, in turn, is defined as net value added less wages of productive labour, rent and interest payments. 13 Following Weisskopf (1979) , it is common to decompose the rate of profit as
where is the rate of profit defined as the ratio of the profit income over a period (Π) and the stock of capital at the beginning of the period ( ), is actual output (net value added), and * is potential (full capacity) output. We can see that in (6), the rate of profit can be decomposed into the profit share ( = Π/ ), a measure of distributional struggles between capital and labor; the capacity utilization rate ( = / * ), a measure of the state of demand; and the capacity-capital ratio ( = * / ), a measure of technological capabilities. We measure potential (full capacity) output as the trend in the time series of the net value added. We compute the trend of the net value added series by fitting a Hodrick-Prescott (HP) filter to the corresponding series for each state-industry. 14 share of profit increases over the decades, from 25% in 1985-86 to 36% in 1995-96, and then sharply up to 67% in 2005-06. Average capacity utilization rate increases for a decade before flattening out, and the mean capacity-capital ratio and aggregate growth (of state-level net value added) shows an inverted Ushape. 
Empirical Strategy
The main question investigated in this paper is the impact of profitability (and its underlying components) on investment. To motivate our empirical analysis we provide scatter plots of investment against the rate of profit, share of profit, capacity utilization rate, and the capacity-capital ratio, in Figure   1 . Each scatter plot includes the regression line from a bivariate regression of investment against the variable and a constant. The scatter plot shows that all the four variables -the rate of profit and its three components -have positive relationships (of varying degrees of strength) with investment. While Figure 1 provides suggestive evidence that profitability and its components have a contemporaneous positive impact on investment, we study this question more rigorously by estimating three dynamic investment functions using a regression framework. 16 All specifications have some common elements, and we start by discussing these. First, our unit of observation is an organized manufacturing industry (at the 3-digit level of disaggregation) in one of the Indian states (or union territories) in a given year. Second, in all our specifications, we regress investment (measured by the ratio of net fixed capital formation and the capital stock) on some measure of profitability or its component parts. We estimate dynamic specifications in the following sense: investment is regressed on contemporaneous and 5 lags of 16 Lavoie, et al. (2004) also estimate 4 different investment functions to test between post-Keynesian and Marxist theories of capital accumulation. We find their rendering of Marxist theories of capital accumulation problematic because of the absence of profitability. The sole focus of Lavoie, et al. (2004) seems to be on the capacity utilization rate. We differ from them by including the profit share and the capacity-capital ratio, in addition to the capacity utilization rate, as determinants of investment. See Skott (2012) for a critique of the main empirical results reported in Lavoie, et al. (2004) .
profitability (or components of profitability), in addition to controls. The dynamic specification allows for a flexible manner in which profitability (or its components) can have short and long run impacts on investment. For instance, we think that the profit share is important because it makes internal finance Third, it is arguably the case that investment decisions depend on covariates, other than the components of profitability. These might be tax policies of state and central governments, dividend payments by particular firms and industries, availability of electricity and other infrastructure, linkages to export markets, measures of financial market imperfection, and other relevant variables.
Unfortunately, our data set does not contain information on these variables. To alleviate concerns about endogeneity -arising from omitting such variables -we use a host of controls that a state-industry panel data set allows. 18 In particular, all our specifications include the following controls: state-industry 17 We minimize Akaike's Information Criterion and Schwarz's Bayesian Information Criterion (starting with a maximum of 5) to arrive at the 'optimal' number of lags. Since we are using annual data, we think 5 years is a reasonable maximum number of lags to consider. Both information criteria lead us to choose 5 lags. Hence, we use 5 lags in all our dynamic models. 18 Problems of endogeneity arising from bidirectional causality are, in our opinion, less severe in our regression models. While it is conceivable that investment has an impact on profitability, this effect is likely to occur only in the future. For instance, if a firm adopts cost-cutting technology by investing in new machinery and equipment, the impact of such investment will only show up in future profits. It is unlikely that investment will have contemporaneous impacts on the components of profitability. Our first specification of an investment function is the simplest: we regress investment (measured by the ratio of net fixed capital formation and the capital stock) on the rate of profit and the set of controls. Based on our discussion in section 2, we call this the Keynes-Robinson investment function:
where , , indexes industry, state and year; is the ratio of investment over, and the capital stock at the beginning of, period ; , − is the rate of profit earned in period − ( = 0,1, … , 5); is an economic reforms dummy which takes the value 1 if ≥ 1991, and 0 otherwise; , is the growth rate of manufacturing net value added in state in period ; is an industry-state fixed effect; is a year fixed effect; are industry-specific time trend; are state-specific time trends; and is a stochastic error term. Our primary interest in (7) is in estimating the following: (a) the impact multiplier of the rate of profit, = 10 ; and (b) the long run multiplier of the rate of profit, = ∑ 1 5 =0
.
Our second and third specifications follow from the decomposition of the rate of profit given in (6) above, which shows that a given rate of profit can arise from different combinations of its three components: profit share, capacity utilization rate and capacity-capital ratio. Thus, it is important to go beyond the simple specification of the investment functions in (7) and investigate the effect of the three underlying components profitability on investment. Bhaduri and Marglin (1990) start from the decomposition in (6) but then assume that potential output and the capital stock is fixed in the short run, so that variations in the rate of profit arise only from variations in the profit share and the rate of capacity utilization. Based on our discussion in section 2, we call this the Bhaduri-Marglin investment function:
Here, in addition to the terms defined in (7), , − is the profit share in period − ; and , − is the rate of capacity utilization in period − . For the Bhaduri-Marglin investment function, we are interested in estimating the following: (a) the impact multiplier of the profit share, = 20 ; (b) the impact multiplier of capacity utilization rate, = 30 ; (c) the long run multiplier of the profit share, 
Here, in addition to the terms defined for (7) and (8) . All our regression models are estimated by the "within-group" estimator (using state-industries as groups) and standard errors are clustered by state-industry. Thus, the standard errors are robust to arbitrary within-panel autocorrelation.
Main Results
To prepare for regression analysis, we first conducted panel unit root tests on all variables. In Table 2, we report results of a Fisher test of unit root in panel data sets for each variable. The null hypothesis for each test is that all panels contain unit roots and the alternative is that at least one panel is stationary. 19 We reject the null strongly for all variables, which suggests that problems of unit roots are not serious for our regression analysis.
The main results of our regression analysis, and estimates of impact and long run multipliers, are presented in Table 3 . While the impact multiplier is an estimate of the contemporaneous effect of profitability (or its components) on investment, the long run multiplier captures the long run effect of profitability (or its components) on investment. To see the difference between the two multipliers, let and denote investment and some measure of profitability, and let investment be an infinite distributed lag of profitability: = 0 + 1 −1 + 2 −2 + ⋯ + . The impact multiplier is given by 19 We conducted the panel unit root tests using STATA's "xtunitroot" function. We could only use the Fisher test because we do not have a strongly balanced panel. Other commonly used tests like the Levin-Lin-Chu (2002) Let us start with contemporaneous effects. The results in Table 3 show that the rate of profit has a positive and significant contemporaneous effect on investment (0.071). Among the components of profitability, only the capacity utilization rate has a significant impact multiplier at about 0.032. In both the Bhaduri-Marglin and the Foley-Michl investment functions, the profit share has statistically insignificant impact multipliers. Turning to long run effects, we see that the rate of profit has a statistically significant positive long run multiplier of 0.139 in the Keynes-Robinson investment function.
In the Bhaduri-Marglin specification, the profit share has a statistically significant long run multiplier of 0.041 but capacity utilization has a zero long run multiplier. In the Foley-Michl specification, the profit share and capacity-capital ratio have statistically significant long run multipliers of 0.04 and 0.047, respectively, but the long run multiplier of capacity utilization rate is not statistically significantly different from zero. 20 In our model, the distributed lag model has up to 5 lags. Hence, the long run multiplier is given by ∑ 5
=0
. This table reports parameter estimates and standard errors using the "within estimator" for different versions of investment functions estimated with an annual state-industry panel for India's organized manufacturing sector. Our data set spans the period 1983-84 to 2007-08 and has information on 55 industries (at 3-digit NIC level of aggregation) in 19 major Indian states. Specification 1 (Keynes-Robinson) has 5 lags of the profit rate; specification 2 (Bhaduri-Marglin) has 5 lags of profit share and capacity utilization rate; specification 3 (Foley-Michl) has 5 lags of profit share, capacity utilization rate and capacitycapital ratio. All standard errors are clustered by state-industry. ***p<0.001, **p<0.01, *p<0.05.
Thinking of all the specifications together, we interpret the results as evidence in favor of the broadly defined Marxist specification of the investment function. By itself, profitability is an important determinant of investment spending in India's organized manufacturing sector. In terms of the components of profitability, our results show that easing of financial constraints (measured by the profit share) and technological improvements (captured by the capacity-capital ratio) have positive impacts on investment in the long run but no contemporaneous effects. On the other hand, the state of demand (captured by the capacity utilization rate) has a positive contemporaneous effect (acting possibly through the accelerator mechanism), but no long run effect, on investment. Our results seem to be in line with much macroeconomic thinking where demand shocks are understood to have short run, but technological and financial shocks are seen as having long run, impacts on investment and growth.
The last point to note about our results refer to the wide-ranging policy changes introduced in India since the early 1990s, which have often been seen as a way to spur investment and growth in the industrial sector (Kotwal, et al., 2011) . Hence, we included an "economic reforms" dummy -which takes the value 1 for all years after 1990 and 0 otherwise -in all our regressions to see if we could find evidence for its effect on investment. In all our regressions, the coefficient on the "economic reforms" dummy is positive but statistically insignificant. Thus, our results indicate that the positive impact of the economic reforms, if at all present, is weak at best.
Conclusion
In heterodox macroeconomic theory, especially in the Marxist tradition, profitability is an important determinant and driver of capital accumulation. This paper investigates the issue empirically using Indian data of recent decades. Economy-wide data required for this exercise is unavailable; hence, we restrict the investigation to the organized manufacturing sector in India. Moreover, by focusing on this particular segment of the economy, this paper connects with and extends earlier research on the drivers of profitability in India's organized manufacturing sector (Sau, 1989; Felipe and Kumar 2010; Basu and Das, 2015) .
The results of our empirical analyses underline the importance of profit rate on investment decisions, thereby buttressing the Marxist understanding of capital accumulation. But it goes further by identifying the patterns of impact of the underlying factors of profitability on investment. Technological improvements (captured by positive movements in the capacity-capital ratio) and growth of internal finance (captured by the profit share) are found to stimulate investment over the long run. These factors have no contemporaneous positive impact on investment. On the other hand, positive demand shocks (captured by the capacity utilization rate) have contemporaneous positive impacts on investment, but no long run impact. We also find that the much discussed economic reforms do not have any strong positive impact on investment in India's organized manufacturing sector.
The analysis in this paper can be extended in several directions, and here we mention two. First, over the past few decades, the service sector has increasingly become important in India. An analysis of profitability trends and estimation of investment functions for the service sector would be an appropriate extension to pursue. Second, one possible limitation of the analysis in this paper is the exclusion of financial variables (like leverage, debt-equity ratio, dividend policy) from the investment function. With the increasing financialization of the economy, financial considerations might have become important determinants of investment expenditure. Even though we have attempted to capture these aspects with state-industry and year fixed effects, and state-specific and industry-specific time trends, explicitly incorporating financial determinants of investment could be another fruitful extension of the research reported in this paper. Using firm-level data might be a way to address these issues in a better manner.
